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4 Sample Acquisition and H andling System From a Remote Platform 

This technology can be used for surface sampling of large areas such as deserts, 
or for agricultural sampling. 

N ASA's Jet Propulsion Laboratory, Pasadena, California 


A system has been developed to ac- 
quire and handle samples from a sus- 
pended remote platform. The system in- 
cludes a penetrator, a penetrator 
deployment mechanism, and a sample 
handler. A gravity-driven harpoon sam- 
pler was used for the system, but other 
solutions can be used to supply the pen- 
etration energy, such as pyrotechnic, 
pressurized gas, or springs. The deploy- 
ment mechanism includes a line that is 
attached to the penetrator, a spool for 
reeling in the line, and a line engage- 
ment control mechanism. 

The penetrator has removable tips 
that can collect liquid, ice, or solid sam- 
ples. The handling mechanism consists 
of a carousel that can store a series of 
identical or different tips, assist in pene- 
trator reconfiguration for multiple sam- 
ple acquisition, and deliver the sample 
to a series of instruments for analysis. 
The carousel sample handling system 
was combined with a brassboard reeling 
mechanism and a penetrator with re- 
movable tips. It can attach the remov- 
able tip to the penetrator, release and re- 
trieve the penetrator, remove the tip, 
and present it to multiple instrument 
stations. The penetrator can be remotely 
deployed from an aerobot, penetrate 
and collect the sample, and be retrieved 
with the sample to the aerobot. 

The penetrator with removable tips in- 
cludes sample interrogation windows and 
a sample retainment spring for unconsol- 
idated samples. The line engagement 
motor can be used to control the penetra- 
tor release and reeling engagement, and 
to evenly distribute the line on the spool 
by rocking between left and right ends of 
the spool. When the arm with the guiding 
ring isaligned with the spool axis, the line 
is free to unwind from the spool without 
rotating the spool. When the arm is per- 
pendicular to the spool axis, the line can 
move only if the spool rotates. 

T his work was done by M ircea Badescu , 
Stewart Sherrit, and Jack A. Jones of Caltech 
for NASA's Jet Propulsion Laboratory. Fur- 
ther information is contained in a TSP (see 
pagel). NPO-46585 


Line engagement control motor assembly 
(motor, gearhead, arm with guiding ring) 
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The main functional components of the Penetrator Deployment Mechanism (top), and (bottom) the 
Brassboard with a simplified sample acquisition component and the carousel sample handler. 
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